
June 12, 1956 'WAYNE w. CHOU 2,749,754 
VARIABLE SPEED DRIVE MECHANISM 

Filed May 17, 1955 

1%.; 

INVENTOR. 

Wa ne WCJzou 
BY ’ 

ATTor‘ney. 



2,749,764 
‘VARliABLE §PEED DRIVE MECHANISM 

Wayne ‘W. Chou, New York, N. Y. 

Application May 17, 1955, Serial No. 509,054 

12 Claims. (Cl. 74—-352) 

This invention relates to variable speed drive mecha 
nisms, and the main object is the provision of a novel and 
useful improved variable synchronous drive wherein the 
speed will be constant for a given setting and for varying 
torques over a certain range of values. 
One application of the present invention is to pho 

nograph turntables, where an assortment of constant 
speeds is required. The present invention meets this 
demand to perfection in that at any given speed setting 
the speed is maintained stable and constant irrespective of 
the varying torques over the given range, and is not sub 
iect to variation owing to wear of sensitive parts because 
it lacks wearable elements which could affect the speed. 
The above broad as well as additional and more speci?c 

objects will be clari?ed in the following description where 
in reference numerals refer to like-numbered parts in the 
accompanying rawing. it is to be noted that the draw 

is intended solely for the purpose of illustration and 
that it is therefore neither desired nor intended to limit 
the invention necessarily to any or all of the exact details 
of construction shown except insofar as they may be 
deemed essential to the invention. 

Referring briefly to the drawing, 
Fig. l is a central vertical longitudinal section through 

a variable synchronous drive illustrating one embodiment 
of the invention as applied to a phonograph turntable. 

Fig. 2 is a sectional view taken on the line 2—2 of 
Fig. 1. 

Fig. 3 is a sectional view taken on the line 3-3 of 
Fig. 1. 

Fig. 4 is a view similar to Fig. 3, showing a modi?ed 
construction, applicable to a case in which the torque 
required by the load is not great enough to cause slip. 

Referring in detail to the drawing, the numeral 10 
indicates a closed or sealed housing made of a material 
possessing a low magnetic reluctance, including the base 
or floor it and the upper, partly cylindrical portion 12 
enclosing a compartment 13. The upper portion of the 
housing has a radial extension 14 which may be secured 
to a supporting frame 15, or formed integral therewith. 
The side wall of the extension 14 has a horizontal bearing 
opening thererhrough rotatably and slidably supporting a 
shaft in. inside the housing extension the shaft is pro 
vided on its end with a disc or Wheel 17 which, in the 
form shown in Figs. 1 through 3, is toothed or serrated 
in the fashion of a gear or pinion. 
Any suitable means is provided for the purpose of 

moving the shaft 16 longitudinally in order to move the 
wheel 17 radially inward or outward in the housing ex 
tension A. The means illustrated comprises a lever 18 
pivoted at 19 to the frame 15 and having a pin or pins 
26 engaging a circumferential groove 21 provided on the 
shaft by two spaced rigid collars 22. A rod 23 may be 
pivoted to the lower end of the lever 18 for remote opera 
tion of the latter. 
A rotatable platform or turntable-like disc 24 is mount 

ed within the housing 10, and is provided with an axial 
pin or peg 25 whose lower extremity 26 is tapered and 
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rests rotatably in a complementarily tapered opening in 
the top of a plug 27 threaded into an axial opening through 
the base 11. Thus, the disc 24 may be raised or lowered 
above the base or floor 11 by means of the plug 27. The 
disc 24, as shown in Figs. 1 through 3, is provided with 
radial serrations or teeth 28 on its upper surface. A 
stem 29, axially aligned with the peg 26 and square in 
cross-section, extends upward from the disc 24. This 
stem registers in a complementary square socket 31 in a 
sleeve 31’). Approximately intermediate its height, the 
sleeve 39 has a solid stem 32, also square in cross-section 
and in alignment with the socket 31, extending upward 
thererrom. The stem 32 registers in a complementary 
socket 33 of a turntable 34. The lower end of the sleeve 
35 having the socket 33 therein, rests on the horizontal 
circumferential upper. edge 35:! of an axial opening 
through the top of the housing 1:’). Opposed circum 
ferential shoulders 36 and 37 are formed, respectively, on 
the ceiling of the housing 10 and the sleeve 39, and the 
latter is urged against the former by a coiled spring 38 
positioned between the sleeve 30 and a boss on the disc 
24 and‘surrounding the stem 29. Thus, the disc 24 is 
maintained in its adjusted position above the base ill be 
tween the spring 33 and the plug 27. 
The interior of the compartment 13 is ?lled to a degree 

with an iron oil emulsion, su?icient at least to cover both 
the disc serrations 28 and the lowermost of the serrations 
on the wheel or gear 17. Both discs 17 and 24 may pref 
erably be formed of permanent magnetic material of the 
alnico type because of the high ?ux density of this mate 
rial for a given size and weight. The disc 17 is mag 
netized to make the periphery thereof, i. e., the serra 
tions thereon, of for example, negative or south polar 
magnetization, and the disc 25, is magnetized to make its 
serrations of opposite, or positive, magnetization. What 
ever the horizontal position of the disc 24, it is never to 
be in contact with the disc 17. 
The iron emulsion between the two discs provides a 

low re.uctance path for good coupling between the discs. 
A synchronous motor, not shown, is preferably used to 
drive the shaft 16 at constant speed. For this purpose the 
outer end of the shaft 16 may be bifurcated to provide 
longitudinal slots, with the end of the shaft hollowed out 
to receive slidably the end of the motor shaft 40, with 
radial pins 41 on the latter registering in the slots 39, 
thus permitting longitudinal movement of the shaft 16 
as set forth above. 

in view of the low reluctance path provided by the 
iron in the emulsion, zero slip occurs between the discs 
'17 and 24, a torque angle being produced, as in the case 
of a synchronous motor, for given loads, and there would 
be slip onl" if the torque is excessive. Due to the damp 
ing action of the iron-oil emulsion, no oscillatory or hunt 
ing action will result, thus helping to damp any hunting 
action of the rotor of the motor. The variation of speed 
of the disc 24 is obtained, as previously mentioned, by 
longitudinal movement of the shaft 16. 
The object in using serrated or toothed discs, or gears, 

instead of smooth cylinders or discs, is that thereby slip 
can be almost entirely eliminated, since the teeth on the 
discs have a strong hold on the magnetized, solidi?ed 
iron particles. The teeth may be eliminated if the torque 
required by the load is not great enough to cause slip. 
This structure is shown as a modi?cation in Fig. 4, where 
in the otherwise identical discs are shown smooth and 
without teeth at 17:: and 24a. 

I claim: 
1. A variable speed drive mechanism adapted to drive 

a shaft connected to a load, comprising a hollow hous 
ing including a base, a relatively large wheel mounted 
on a substantially vertical axis in said housing having 
its upper surface magnetized with a given polarity at the 
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periphery, means rotatably supporting said wheel above 
said base, a rotatable power shaft extending substantially 
horizontally and slidably through said housing and hav 
ing a relatively small wheel thereon within the housing 
above said large wheel, said small Wheel being spaced 
from said large Wheel and being magnetized with a 
polarity at the periphery opposite said ?rst-named polarity, 
said housing having therein a quantity of an emulsion 
containing magnetizable particles to a level at least cov 
ering said large wheel and partly covering the periphery 
of said small wheel. 

2. The mechanism set forth in claim 1, said small wheel 
having spaced serrations on the circumferential edge 
thereof. 

3. The mechanism set forth in claim 1, said large Wheel 
having spaced serrations on at least the radially outward 
portion of the upper surface thereof. 

4. The mechanism set forth in claim 1, said large wheel 
having radial serrations on the upper surface thereof. 

5. The mechanism set forth in claim 1, having means 
for varying the vertical position of said large Wheel in 
said housing and hence for varying the vertical distance 
between said Wheels. 

6. The mechanism set forth in claim 1, said small wheel 
having spaced serrations on the circumferential edge 
thereof, said large Wheel having radial serrations on the 
upper surface thereof. 

7. The mechanism set forth in claim 1, having means 
for sliding said power shaft longitudinally and hence 
moving said small wheel toward or away from the axis 
of said large wheel. 

8. The mechanism set forth in claim 7, said small wheel 
having spaced serrations on the circumferential edge there 
of, said large wheel having radial serrations on the upper 
surface thereof. 

9. The mechanism set forth in claim 7, having means 
for varying the vertical position of said large Wheel in 
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said housing and hence for varying the vertical distance 
between said wheels. . 

10. The mechanism set forth in claim 1, having yield 
able means normally urging said large wheel downward 
toward said base and having means for raising said large 
Wheel against the force of said yielclablc means. 

11. The mechanism set forth in claim 1, said large 
wheel having an axial peg extending downward therefrom, 
said base having a threaded opening therethrough, said 
peg being positioned in axial alignment with said open 
ing, said opening having a plug threaded thereinto, said 
peg resting rotatably on said plug, said large wheel there 
by being adapted to be raised toward said small wheel by 
screwing said plug farther into said opening or to be 
lowered by gravity by unscrewing said plug part way from 
said opening. 

12. The mechanism set forth in claim 1, said large 
Wheel having an axial support extending downward there 
from, said base having a threaded opening therethrough 
coaxial with said support, a plug threaded into said open 
ing, said support resting rotatably on said plug, said large 
wheel thereby being adapted to be raised or lowered by 
rotating said plug, and yieldable means normally urging 
said large wheel downward. 
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